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The aim of this study was to compare the relative efficacy of patient perception obtained by means of a standardised questionnaire, the ACT, with that of the doctor's assessment of asthma control.
Methods
A random sample of asthmatics was identified by medical practitioners in multiple regions of South Africa. Doctors participating were selected from the Medical Association Data
Base. Attempts were made to design the study so as to represent most medical practice types. This was performed in order to obtain data for patients from public and private medical facilities, and to include a range of doctor qualifications: Urban General Practitioner (GPU), Community Health Clinic (CHC), Academic Hospital Respiratory Clinic (RCH) and Specialist Private Pulmonologist (SPP). Each patient selected was a known asthmatic who was being seen for a routine follow-up visit. Patients presenting with acute asthma were excluded.
The study was conducted prospectively and both patients and doctors were informed that they were taking part in a clinical study. Patients completed a self-evaluation rating (ACT) as a measure of their level of asthma control and provided a list of medications currently being taken. The doctor also provided a blinded assessment of the same patient's level of control using the categories -'not well controlled', 'well controlled' and 'totally controlled'
and listed all medications prescribed. The categories 'well controlled' and 'totally controlled' were combined for ease of assessment. These categories will be referred to as 'not controlled' and 'controlled'. Doctors were not guided in the way they assessed control.
Each practitioner was instructed to use his usual tools of assessment. These may have included history taking, examination, spirometry and/or measures of airway inflammation.
The gender of the patient, their city of residence, the type of practice and the area in which the site fell, were also recorded.
The ACT score was analysed and in addition was coded into three sets of categories as described in the original study (14) : Category 1 (ACT score 1-19), Category 2 (ACT score 20-24) and Category 3 (ACT score 25). This facilitated comparison of the patient selfcategorisation with the doctor's classification of 'not well controlled', 'well controlled' and 'totally controlled'. For ease of interpretation this paper generally discusses the analysis with Categories 2 and 3 combined as total asthma control may reflect too narrow an assessment band. Good (well or totally controlled) control may be an acceptable level of asthma control.
Medications listed were classified into standard groups.
Ethics Committee consent was obtained for this study and patient informed consent was obtained.
Statistical methodology
Association between the patient's self-assessed ACT score, and the doctor's assessment of control ('not well controlled', 'well controlled', and 'totally controlled') was tested using The relationship between the patient and doctors assessment as to the level of control against demographic variables and medication types was determined using logistic regression. The demographic variables investigated were the combination of practice type city of residence, and gender. Treatment types investigated were the type of medication, and, where a combined medication was prescribed, a test for differences between Salmeterol/Fluticasone and Formoterol/Budesonide. All interactions between these variables were investigated.
All analyses were performed using SPSS® (16) .
Results
Comparison of patient recorded asthma control (ACT) with doctor assessment of control
Significant association existed between the full ACT score and the doctor's assessment of control, with the median ACT scores increasing over the three categories of doctor assessments (overall and pair-wise tests, p< 0.0001). The mean ACT score was 12.8
where doctors assessed the patients as being 'not controlled' and 19.9 where doctors assessed the patients as being 'well controlled' ( Table 1) Table 2 (patient assessment) and Table 3 (doctor   assessment) , which give the number of patients in each category, row percentage, p value, odds ratio (OR) and 95% confidence interval for the OR.
For both patient assessed and doctor assessed levels of control, there was a significant difference between the types of medication (p<0.0001, p=0.0001). For patient assessment (ACT score) the use of combined ICS/LABA was associated with significantly better scores than the other 3 groups (no ICS: p=0.0103, ICS: p=0.0004, separate: p<0.0001) but the scores for the other medication groups did not differ significantly from each other.
For doctor assessed control the reported use of combined ICS/LABA was associated with significantly better assessments than ICS/LABA separate (p=<0.0001), but did not differ significantly from the other two groups (no ICS: p=0.1084, ICS: p=0.0504). After controlling for the other factors, the odds, (chance of being controlled), for those patients on separate ICS/LABA was 0.34 that of being controlled when on combined ICS/LABA. Alternatively patients were 2.94 times more likely to be controlled if they were on combined ICS/LABA than on separate ICS/LABA, according to the doctors classification.
Use of ICS/LABA separate was associated with significantly worse assessment of control than ICS (p=0.0005) and no ICS (p=0.0079).
In addition the study could identify the level of agreement between patient and doctor disclosed medication use. Doctors and patients agreed in 91.9% of cases, but disagreed in 8.1% of cases. In addition no significant difference was found between the individual combination agents (fluticasone + salmeterol and budesonide + formoterol) for the ACT categorisation (p = 0.8399) or for the doctor assessed rating (p = 0.3690).
Discussion
A strength of this study is the relatively large number of patient and doctor pairs studied.
This study suggests that asthma still appears to be poorly controlled in South Africa. A significant number of patients (50%) being treated for asthma identified their control, as measured by the ACT, as being 'uncontrolled'. However, this has significantly improved in contrast to a previous survey, where only 6 -8% of treated asthmatics were considered to be well controlled (8). This study also reveals that doctors and patients differ on individual assessments of asthma control. Doctors classified 39% of patients who assessed their own control as ACT category 1 ('not controlled') to be 'well and totally controlled'. This 'overestimation' is, however, well known from previous studies (13) . Levy and colleagues found very similar disagreements with 59% of patients indicating uncontrolled asthma while physicians regard only 42% of patients as uncontrolled (13) . It should be remembered that because doctors were not guided in the way they assessed control, there is a possibility of classification errors which may influence the results.
Patients on the other hand seldom overestimated control, in contrast to their doctor's assessment of their control. It is important to repeat this audit to determine whether the patient's knowledge of lack of control leads to a change in medication prescription and management strategies by doctors to achieve better control. This was not addressed in this study.
This study highlights some important issues with respect to level of care for asthmatics as well as therapy selection to achieve control. Specialist Private Pulmonologists appeared to perform better than all other groups of doctors in achieving asthma control in their patients, at least as indicated by patient ACT results. practitioner. This phenomenon should be borne in mind in planning health resources, even in resource-poor settings, if the goal of asthma management is to achieve control.
Secondly the gender discrepancies are interesting. No previous study has identified major differences between sexes with respect to asthma control (17) (18) (19) . In this study males appeared to be better controlled than females. Our study was not able to suggest a reason for this.
In general the study suggests that patients generally know what medication they are using.
There is a good correlation between patient recall of their medication and that noted by their doctor. This phenomenon may have special relevance to asthma control as understanding should aid in adherence. Measures of adherence were not directly measured in this study but it was noted that the vast majority were prescribed ICS with which they were familiar. Interestingly only patients treated with a combination product (ICS + LABA) have significantly better asthma control. Lack of asthma control, as rated by the doctor, for the combination of ICS/LABA in separate containers is surprising and needs to be explored. Numerous studies have shown that combined ICS and LABA achieve better control (19) (20) (21) . Perhaps the lack of use of an ICS/LABA combination in the majority of patient's is a major factor in their lack of control. All other therapeutic combinations performed poorly at the level of asthma control. It should be remembered that this finding, whilst interesting, should ideally be substantiated by randomised clinical trial as the demographic data and severity of asthma of the patient population is not adjusted for.
Actual degree of asthma severity has not been elicited in this study and many overlapping factors may confound attempts to unravel the phenomenon of lack of control. However, it should be remembered that this is a large study of asthma control with many patient groups and practice types (from general practitioners to private pulmonologists) being represented. It is unlikely that only more severe asthmatics are being studied. Therefore, this study highlights an important observation about asthma control that should be noted and digested by all stakeholders in South Africa.
This study suggests one method of determining asthma control, namely ACT score.
However what is still unclear is how measurement of asthma control is most effectively performed. Each of the conventional tools for doing this have both their proponents and detractors and evidence for and against reliability and validity (11, 22) . Most previous studies have shown that clinician assessment of asthma control, without a specific objective tool perform poorly, and hence the need to find a more sensitive marker of control (12) . This study does not address the issue of verifying the asthma control assessments and the relevance of such assessment in the overall control of patients with asthma. This study suggests that physicians and patients may be capable of assessing asthma control with the various tools at their disposal but that action on this information to improve control is needed. This study demonstrates that there is an opportunity for intervention by doctors to control asthma better with education remaining a priority. 
Conclusion
